Detecção de Chlamydophila felis e Herpesvirus felino tipo 1 em felídeo não doméstico no Brasil
Introduction
prevalence of these diseases. Laboratory diagnosis to identify the agent involved in the etiology of upper respiratory tract disease is critical to successful treatment and control (SYKES, 2005) .
Chlamydophila felis, formerly Chlamydia psittaci,
belongs to the Chlamydiaceae family, which comprises obligate intracellular bacteria whose cell wall resembles those of Gram-negative bacteria (ARTOIS; REMOND, 1994; ADAMS et al., 2010) . Clinical signs produced by the infection are influenced by the age of the cat, its immunocompetence, affected tissues and virulence of the inoculum (RAMSEY, 2000) .
Transmission is thought to occur mainly by direct contact with infectious ocular secretions. Few reports have been published concerning the prevalence of C. felis among non-domestic felids, mainly in Brazil. Such reports include a study that found seroprevalence of 27% among wild cats in Europe (MILLÁN; RODRÍGUEZ, 2009) , and the detection of C. felis in tissues (liver and kidney) of a fishing cat (Felis viverrina) in the Netherlands using the Direct Immunofluorescence Assay (KIK et al., 1997) .
FHV-1, an Alpha-herpesvirus member of the family Herpesviridae, shows biological behavior similar to other herpesviruses, causing primary infection followed by latent infection without apparent clinical signs. During latency, the virus incubates in sensory ganglia, where no viral replication occurs (MAGGS, 2005) . When reactivation takes place, susceptible animals may be infected by contact with agents excreted in nasal and ocular secretions (STILES, 2000) . Although seropositivity to this agent has been reported among captive and free-ranging wild felids in Brazil, Europe, Asia, North America, and Africa, active virus detection has been infrequently observed in these animals (ARTOIS; REMOND, 1994; DANIELS et al., 1999; LEUTENEGGER et al., 1999; MURRAY et al., 1999 , OSTROWSKI et al., 2003 BATISTA et al., 2005; FILONI et al., 2006; FILONI et al., 2011) .
The co-infection of immunosuppressive retroviruses (such as Feline Immunodeficiency Virus -FIV-and Feline Leukemia Virus -FeLV) with C. felis and FHV-1 may increase the severity of clinical signs and excretion of the upper respiratory tract disease agent (REUBEL et al., 1992) . Retroviral infections have been detected among free-ranging and captive nondomestic felids in Brazil by molecular and serological techniques (FILONI et al., 2003; BATISTA et al., 2005; FILONI et al., 2006; GUIMARÃES et al., 2009; FILONI et al., 2011) .
The present study describes the occurrence of C. felis, FHV-1, FeLV and FIV infections in non-domestic felids in Brazil. Puma concolor (puma, n = 6), Puma yagouaroundi (jaguarondi, n = 16), Oncifelis colocolo (pampas cat, n = 1), Panthera onca (jaguar, n = 3), which were kept in captivity in ten Brazilian Zoos in different sites.
Materials and Methods

Sampling population and assays
Animals were immobilized using a combination of ketamine (10 mg/kg) and xylazine (1 mg/kg) (FILONI et al., 2003) . Blood samples were collected by venipuncture. Serum samples were obtained after incubation at room temperature until clot formation, followed by a centrifugation. Sera were placed in 1.5 mL polypropylene tubes and stored at -18°C. A dry, sterile cotton swab that was moistened with tears or exudate was used to firmly swab the conjunctival sacs of both eyes. Swabs specimens were stored at -20 o C until they were used in the PCR assays (SYKES et al., 1997) (Table 1) . Puma concolor (puma) Rp (1), Am (2), So (1), Cat (2) 6
Puma yagouaroundi (jaguarondi) IS (4), So (3), SC(2), Bau (3), Ita (3), Pir (1) 16
Oncifelis colocolo (pampas cat) So (1) PCR reactions for Chlamydophila sp. were performed using primers oligo420 (5'-CAGGATATCTTGTCTGGCTTTAA-3') and oligo422
(5'-GCAAGGATCGCAAGGATC-3'), which target the conserved region of the chlamydial major outer membrane protein gene (MOMP) and amplify a 260 base pair (bp) DNA fragment (BUXTON et al., 1996) .
PCR cycling conditions were 10 min at 94ºC; 34 cycles at 94ºC for 1 min, 54ºC for 1 min, and 72ºC for 1 min;
and a final extension at 72ºC for 4 min. Positive (C. 
Discussion
Active infection to C. felis was confirmed by PCR and sequencing in just one ocelot. To the authors' knowledge, this study reports the first molecular detection of C. felis in a non-domestic felid species.
Previously, direct diagnosis of C. felis has only been performed by Direct Immunofluorescence Assay in a fishing cat (KIK et al., 1997) . In Brazil, C. felis was antigen and DNA were detected in two other ocelots in the same study (FILONI et al., 2011) . Reports of FeLV infection in non-domestic felids are rare and predominantly found in captive animals (BRIGGS; OTT, 1986; CITINO, 1986) . FeLV antigenemia was detected in non-domestic felids in Scotland, France, Switzerland, and Germany (MCORIST et al., 1991; REMOND, 1994; DANIELS et al., 1999; LEUTENEGGER et al., 1999; FROMONT et al., 2000; MILLÁN; RODRÍGUEZ, 2009) . FeLV is transmitted rapidly among young domestic felids via infected body fluids, such as during fighting or mating (MCORIST et al., 1991) . These sort of interactions are probably uncommon among captive non-domestic felids and between wild and domestic cats in Brazil.
Furthermore, captivity lifestyle decreases the risk of acquiring the virus in fighting. FeLV is more likely to appear as a sustained infection among some wild felid populations rather than as a result of occasional infection acquired from domestic cats (MCORIST et al., 1991) .
In this study, antibodies to FIV were detected in six lions and one ocelot. In a previous study conducted in Brazil, antibodies to FIV were not found in captive neotropical small felids (FILONI et al., 2003) . Also, this agent was frequently detected in blood samples from wild felids in Europe and Africa (MCORIST et al., 1991; OLMSTED et al., 1992; SPENCER et al., 1992; BROWN et al., 1993; DANIELS et al., 1999; LEUTENEGGER et al., 1999; FROMONT et al., 2000) .
Furthermore, several studies have reported the absence of seropositivity to FIV among non-domestic felids around the world (OLMSTED et al., 1992; SPENCER et al., 1992; BROWN et al., 1993; ROELKE et al., 1993 , PAUL-MURPHY et al., 1994 OSOFSKY et al., 1996; MUNSON et al., 2004; MILLÁN; RODRÍGUEZ, 2009; THALWITZER et al., 2010) . Among 18 free-ranging Knowledge of the occurrence of these agents in captive non-domestic felids may contribute to future ecological investigations regarding the epidemiology of these pathogens among free-ranging non-domestic felids and domestic cats in Brazil.
Conclusion
The present paper describes the occurrence of C. felis and FHV-1 in non-domestic felid species maintained in captivity in Brazil. Multiple diagnostic protocols regarding the diagnosis of these infectious agents should be considered prior to translocating animals between zoos, reintroducing captive animals to the wild, or relocating them from densely to thinly populated areas.
